In many technical applications (see e.g. [2] ) the space -time finite elements method is used, neverless without any theoretical explanations of its convergence. The aim of this work is to prove that it can be applied to some mixed hyperbolic problem. The results of this paper generalize in some sense the results obtained in [3]-[5] for the ordinary differential equation initial problem.
The problem
In the sequel we will write akti instead of Notice that Under these conditions we show that the the approximate solutions u T ' h tend to the solution u of the problem (2)-(4) when h and r tend to zero in a some norm which will be given later. The resulting system (17) with conditions (14),(15) will be now treated as a diiference scheme for the problem (2)-(4) and thus for the proof of "legality" of the application of time-space finite elements method it is sufficient to proof that this scheme approximates the problem (2)-(4) and is stable ([1] ).
The approximate scheme
Proof. Let us denote by u the exact solution of the problem (2),(3), (4) . Notice that u is of the class C 2 ((0,T) X (0,2/)). To prove that the scheme (14),(15),(17) approximates the problem (2) , (3), (4) we must proof that the given below expressions So, Si and 62 tend to zero as r and h tend to zero. These expressions are equal to
S2-S21-S22, where
u(t, x) + u(t + t, »))+ + ^(u(t -T,x + h)~ 2u(t, x + h) + u(t + t,x + h))--J^(u(t -t,x -h) -2u(t -T, x) + u(t -T,X + h)) -4 -j-^(u(t, x -h) -2u(t, x) + u(t, x + h))--Tr(u(t + t,x -h) -2u(t + r, x) + u(t + t,x + h))
and
Observe, that S 0 = 0. From (19) for some 9 € (0,1) we have
as t -> 0, because u is of the class C 2 on (0,T) X (0, L). If t and h tend to zero then the terms in (21) tends to u it and u x correspondingly, and 621 tends to and thus that
for some y G (2: -/i,x + /i), s G (£ -r, t + r). The functions f and u are continuous. If h -• 0 and r -> 0, then s t and y x, and the last righthand part of the inequality (27), and thus also S3 tends to zero.
It has been proved that the scheme (14),(15), (17) approximate the problem (2)-(4). Proof. In the appendix to this work it is proved that under the given assumptions the matrix A is invertible, so the last equations in (37) can be written in the form The proof is completed. where the norm of the matrix is the spectral one. From (59) This concludes the fact that the solutions of the considered scheme converge to the solution of the problem (2)-(4). Proof. If T h we have detA = -p-) n detB n , where B n is the same as in Theorem 1 with d = .
Transformations of the scheme Let

The stability
In the considered case r < h and then d > 2. Thus |ci| > 2 and from theorem 1 we obtain that detB n / 0, thus detA / 0, the matrix A is convertible.
